Multiwavelength-AUC with band centrifugation:
The setup of the MWl-AUC has been described elsewhere, but has never been applied nor evaluated in the present way.l;2 For the MWCNT experiments, 15 III of the sample is put into the reservoir of a vinograd cell. The sample column is filled with 270 III of a water/deuterated water mixture (50% H 2 0 and 50% D 2 0). The reference column is filled with 285 III of the H 2 0/D 2 0 mixture. The analytical ultracentrifuge is directly accelerated to 55,000 rpm. Hereby, the capillary between reservoir and sample cell is opened due to the increased pressure to release the sample which is overlaid onto the H 2 0/D 2 0 mixture. During the experiment, 131 scans are taken with radial resolution steps of 50 Ilm, recording at each point in space and time the full absorption between 250 nm and 850 nm. Each of these scans required 38 seconds so that the total duration of the experiment was 81 minutes. All experiments are performed at 25°C. While it may be difficult to see in the single snapshot in Figure ld The corresponding optical absorption spectra of SWCNT-I-PTCDA are displayed in figure S1 . Furthermore, additional two peaks centered at 438 nm and 465 nm appeared in the absorbance spectra of the 5WCNT-l-PTCDA dispersions at pH = 10 (Fig. 1b) . These may be attributed to PTCDA remaining adsorbed on the nanotube surface after sonication and centrifugation . However, this explanation is strongly challenged by the observation that no such species have been detected in the pH = 7 dispersions.
Hydrolysis of PTCDA to PTC
We propose that under the basic conditions employed in the experiment (buffer pH = 10), the anhydride functionalities are hydrolyzed to yield the cor~esponding perylene tetracarboxylic acid (PTC). 8 To further evaluate this hypothesis, we have immersed the PTCDA in aqueous media at different pH values. As depicted in figure 52, the two main absorption bands centered at 438 nm and 465 nm appear under basic conditions after sonication for 30 min and stirring the sample for three days, while the anhydride functionalities are obviously stable at pH = 7, e.g. no absorption peaks are detected after centrifugation . Interestingly, in an initial control experiment involving sonication of PTCDA in a buffered aqueous solution of the perylene surfactant in the absence of nanotubes followed by mild sonication and characterization by absorption spectroscopy, no traces of the perylene tetra carboxylic acid have been detected. However, if the sample was left to equilibrate for at least 24 h prior to the centrifugation step, the peaks attributed to the perylene tetracarboxylic acid clearly evolved (Figure 53 . This indicates that the presence of nanotubes increases the rate of anhydride hydrolysis, as the PTC is discernable in the supernatant after 30 min of sonication only. ) and n;Jixtures of both in buffered aqueous solutions at pH = 10. In all cases, the supernatant after centrifugation is displayed. The peaks centered at 438 nm and 465 nm attributed to perylene tetracarboxylic acid only evolve if the sample was given 3 d to equilibrate for the anhydride to be hydrolyzed.
In conclusion we suggest that PTCDA is initially acting as intercalant during the sonication induced exfoliation of the nanotubes. During the sonication process PTCDA comes in contact with the nanotube surface where it is intermittently adsorbed by p-p-stacking interaction. As PTCDA is a rather small molecule compared to the surfactant 1, it may also slip between the adjacent nanotubes in large bundles therefore increasing the amount of stably dispersed SWCNT material. For the pH = 7 dispersions, the PTCDA intercalant is presumably replaced by the surfactant 1 resulting in re-aggregation with the remaining bulk PTCDA. In the case of the pH = 10 dispersions, the PTCDA is exposed to the basic environment while being adsorbed on the nanotube where it is easily hydrolyzed to yield the perylene tetracarboxylic acid which in turn desorbs and/or is replaced by the surfactant 1 from the nanotube surface. Further experiments to confirm this hypothesis are currently on the way in our laboratory.
